Evidence that nerve growth factor plays a role in long-term potentiation in the rat dentate gyrus.
An inbred strain of Wistar rat (GH), which is deficient in nerve growth factor (NGF), was used to assess the possible role of NGF in the generation of long-term potentiation in perforant path-granule cell synapses. The data show that NGF was significantly decreased in the dentate gyrus of GH rats, that this deficit was accompanied by an impairment in long-term potentiation (LTP) and that intraventricular injection of NGF substantially reversed this impairment. Analysis of depolarization-induced glutamate release in synaptosomes prepared from dentate gyrus of control rats revealed that NGF alone was without effect, but in combination with the metabotropic glutamate receptor agonist, aminocyclopentane-1,3-dicarboxylic acid (ACPD), NGF induced a significant increase in release. This effect was occluded by prior induction of LTP, suggesting that the interaction between these agents may be required to enhance transmitter release which accompanies LTP in dentate gyrus. In contrast to the effect of NGF and ACPD on glutamate release in control rats, the combination of these agents had no effect on release in synaptosomes prepared from GH rats, which might be explained by the marked decrease in trk receptors in dentate gyrus of GH rats. It was concluded that the impaired ability of GH rats to sustain LTP is associated with a reduction in NGF concentration, a reduction in stimulated release of NGF and a decrease in trk receptors in dentate gyrus. It is proposed that these data indicate a role for NGF in the generation of long-term potentiation in perforant path-granule cell synapses.